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(54)TttIe: FERRITE MAGNET AND PROCESS FOR PRODUCING THE SAME 



(57) Abstract 

A ferrite magnet which has a basic 
composition represented by the general formula 
(Ai 1 x R x )0 ^ nI(Fe 1 y" y> 2° 3?] (proportion of 
atoms), wherein A is Sr and/or Ba; R is at least 
one of rare earth elements including Y; M is at 
least one member selected from the group 
consisting of Co, Mn, Ni, and Zn; and x, y, and 
n each is a number satisfying the relationships 
0.0l<x0.4, [x/(2.6n)]<y<[x/(1.6n)], and 5<n<6 
and which has a substantially 
magnetoplumbite-type crystal structure. The 
ferrite magnet is obtained by homogeneously 
mixing a compound of Sr and/or Ba with an 
iron compound, calcining the mixture, 
pulverizing the resultant calcination powder, 
during which at least one of compounds of 
elements R and M is added, and sintering the 
resultant mixture. Alternatively, at least one of 
compounds of elements R and M may be added 
in the mixing step before calcination in an 
amount of 0 to 80 at.%, excluding 0 at.%, in 
terms of element amount. 
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JtiibTiav^fi^ iHc (Xfci^«»tf7 iHc &rm@fiBsfc?Bjg Br) £WU Bf 
Sfcii&DTHv^TBib (Hk/iHc) ^t2.^D|llSit§i^7x7^ h 

(D£o%:JL&%mxmmgtiTi^o ^-rmimt sr x& Ba o^^jg^*?B-& 

U>* — £ffl»«*U *ft£&*e#Ii©^ffll£B#j£ b£ Si0 2 , SrC0 3 
, CaC0 3 ^^. iHc (Dmm&m&Jthtz Al 2 0 3 Xfcj: Cr 2 0 3 ^£*»U JS^T^ 
0.7-1. 2jum tftS*T?«il9#t5o mM^ftfc?"* Ymn^m 
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2 ®^J±«l«g(*:©jKS3iao^t$*7?S5^ttt9— tt^C fC&So S 

H^te 5.15g/cc -£fc£o ijl£TfJi££*lTl>£ Sr hflB5©a&j&l±ISfcta 
4.9~5.0g/cc OlSHfcl&tK dOtiUittaM^Jglife 95-97% ilffiit^o iS 

HIP ^©M&^Jgfb^^ST'&S/b^ ^©cto^rn-fe^©#A 

i^/ *S o 
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9-ii57i5 mzmmnAxm-w* h t"? >ju Fi^x^^ 

±IBH 5 (DjjmcDmfem^&tLT. A0-nFe 2 0 3 (£;£U Afcfc Sr Stf/Xfcfc 
bt, 7x7^ h©A&r>*Fe ^©-SU&SiMTC^-egJft-rSdhlCt t) N ^© 

Fi7i7-f rK5©SBt£fcJ: Fe ©flB^E—* > hifi 
fioT*f)s uOlM^-^ > r#Fe :*>1M h D iS^tS^fr^lRlt: 

£|p]± 2 O©7j^*5o 31 1 S^fT^ftfclRj^fciK^vt 

— ^ > h t*fjsE-rS"^>f h© Fe -f Fe ^-><i: 0 >h£fti&Sve— * > h 

^iRBtlRll^feKM^— * > r-fc*fe&-rS"iM h© Fe -f:r>£, Fe f:*>J;t)* 



W±o»M&^t:i3*s g*©&Jgfls^& (^JISHbti^) ssan-rsifc 
Fe >f *>&«^©7c*"raSl"rSiii:%aWi:bT«iietft8*tbfe*g^x 

Mn, Co sr>' Ni &mm>m&&mmz&mT&KmT$)2>ztttfrfr-?tco b^b 



3 



WO 99/34376 PCT/JP98/05970 



TOfM«*afi«Jtc Sr m$/X.\± Ba © ;* > -9" >f h £S"Jff ©^T-g^S^ 
ifilb*). ^(Dfz&blztei La, Nd, Pr, Ce H^^jp-T & <JD tfWSln?* £ o ;ifti3«fc D 

iHc ^^"T S*©CD N 4xf^R=LaS^M=Co ©ig-^ic, ^ti^(D^M(D 

mtum&*% <-&zizm\ nmt (Hk/iHc) &mwiz'£{t-r&&&i&utbc>ti 

So MM^fccfcS^Jt (Hk/iHc) CD&MbMfpJli. R =La &t>*M=Co+Zn 
X&M=Co+Mn ©i^*8«>f)nSo £l7£i:b (Hk/iHc) ©&fls$|cilfc:<fc OK 

St* So %<Dfrtb, X^M^MMit (Hk/iHc) *^"T Sifc^^ilSo 

dO«t-5t:, iHc (Xti«a* iHc &£>*gig«^jg Br) fc^Jt (Hk 

/iHc) ©PS^dsStJ£ft^4fi7ai^>r hte^M^tiTV^o 

5fc© 7 :n ^ >f h&5KJt«UTES^fiMK;fc iHc (Xfct^GHK;** iHc RxmmU 
Mmm. Br) ^W-rShii^tc, ^MBit (Hk/iHc) ^WTS^ftftK:^* 

*^Bj(7)^^ m.^y^^ hM&izttm^m^&mti mc 

(Xli^oM* iHc RUmmMMmm Br) tm^ftBkt (Hk/iHc) £Wf Sh 
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£.1 £T"25£o 

±&B$}K.mfrmm$HD%£^ (A 1 . x R,)0-n[(Fe 1 . y M y ) 2 0 3 ] (fc£U Alt Sr R 
t5/XH: Ba Tfe Rfc* Y &^tf#±^&eD'J>& < £ & 1 Mtt Co 

n Mik Ni RXJ Zn e>&3Wfr £3§fcfttfc4>& < h& l«T"&£o ) t<fct)^ 

Hfir^Mju^^jtlPf h^J; 0. iHc (Xi±&fc?&l$fi&±> iHc 

SVSSfiSmafffi Br) ^tShh^t, n^-faBit (Hk/iHc) i& 

ttzlD-tb, t «t 5 7 1 7 b^5&. Tg3-fl£i£: 

(Aj.A)O • n[(F ei . y M y ) 2 0 3 l (J^it*) 
(fc£U AttSr&OV'XfctBaT-ifc'K Rii Y £^ttf&±3£7G3jl©4>& < h * 1 
&T?&»K Mtt Co, Mn N Ni RXF Zn £>3Ifcfftfc'J>56e < * lltft 

^ x, y&tfntt^ft^ftTHB^ : 
0.01^x^0.4, 

[x/(2.6n)]^y^[x/(1.6n)], RZF 
5^n^6 

©#JET?iK$&©»#xgTi^n s nt v> c ^ ^ -r s o 

TIE— H*^; : 

(A^RJO • n[(F ei . y M y ) 2 0 3 ] (m?ltm 
(fe£U AliSrMAliBaT$)^ Rtt Y £^tr#±£7G3fc0'J>fc < & 1 
IfifeDx Mfck Co N Mn s Ni J8l& Zn £>3liinfc'>& < h & lttT?* 

0.01^x^0.4, 
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[x/(2.6n)]^y^[x/(1.6n)], RT1 

©##ig<fcoT^£©jW§;b^o Rtu^^' La fM%$^ Co !7x^ 
r-SBGfcfc 20°C(3^^T 4,100G W±©aSK*?&S Br h 4,0000e JJJL±<Z>fiHK*> 
iHc h 92.2%M±<Dftmit (Hk/iHc) h^WtSo SfeR^i^ La TM^I^ 
Co i: Mn atf/XH: Zn h 20°Cf::;f3^T 4,200G «±©8l@fl8lfMBJg Br 

£ 3,0000e W±CD«7J iHc 93.5%W±©#|^Jt (Hk/iHc) ££^-r£o 

(A,.A)0 • n[(F ei . y M y ) 2 0 3 ] (Jgmt*) 
(fcfc'U Afc* Sr M/XH: Ba »3, Rfct Y &^tr#±«5nlB©4>fc < 1 
1T*^^ Mfci: Co, Mn, Ni RU Zn fr£&Sffcfc£Mt£ftfc'J>fc < £<b 1MT*& 

0.01^x^0.4, 

[x/(2.6n)]^y^[x/(1.6n)], RXf 
5^n^6 

WW h^il§tt57x7^ h^5£iat-rS*)<DT\ Sr TO'/Xte Ba 

mzRfimRXF/ji&mimKm&4b&w<DW.mT~mj}n u ^-r s a t 

(A,.A)0 • n[(F ei .,M y ) 2 0 3 ] m^itm) 
(fe£U AH: Sr Stf/Xfcfc Ba T*& 0, RiiY £^&#±il7Gffl©'J>& < £b 1 

Mfcfc Co, Mn, Ni Zn fr(otezmfre>mi£ti1Z'Pl3i < h& liffe 
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0.01^x^0.4, 

[x/(2.6n)]^yg[x/(1.6n)L RIF 
5^n^6 

^-fftcDtl-^-^K RTtmoib'&fat. bt La. NcU Pr\ Ce * ?>&£§lfr £>3Ifc£ft 
bV\, $feM^i©f^t)i:bt^ Co, Mik Ni Zn fr£&5ffiMp£jIi£;h,fc. 

'J>& < £ & l ?l©iMbtK TK^b^is ^®JfiXB:#«&£fcm;&nT3©#*?l: b 

VN 0 ^^M^CD^tlhbTs Co fb^©«fc£^nr£©fc$f libido 
R 7C3H & T>* M 7C it © &MM X fc* fu $cAD lz J: o T iSt£ ffi. 7*-? J r f& 5 £ M 

mm. (x&tfycDii) (Dmxt.£<b^ nmtt (Hk/iHc) ©&fbraiRi#£b<«i 

R7C^SU f M7C3S©^inXttlu/^«IJPt3«fc t) N Br iHc tf&fbbfc !K 
SSKgfrCDiRiie^^ifr-rsS^&S^ Br jfctf iHc <D'£4hRVM&m*&WJ&W3 
±"TSKH±s {K*&#©»#B$lz Fe fb^&J^Xg©fi^#©&®IEfate&RBg 

^mmco o.i-n ii% (i*7E^*^) ktsoi^ju^ 

-£*ik:fi£l^;Wt n **<£T "T 5 «> £ N Br iHc li^btSfcft'efeSi 
T7i7^ hJ&5£i^i§"f 3^bT\ SrO • 5 . 9Fe 2 0 3 , -T&:b*> SrFe u . 8 0 I8 . 7 ©$fi 
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fifcj^T^ftS^Hfc n=5.9 (D{fci&y ji^-f h*fr£flH\ Sr -f^VIM b<D$j 
20%£ La Tglfe-rSfetot: La <DiHb^£M&#!^£ijtfjn Ifel^tooTilt 
t5o ^M^^{3«tt) La m?£te&m&(D Co 

Sro.gLao^Feg.goCoo.ajO^.T^ T&fc)"^ 
(Sr 0 . 8 Laa. 2 )0 • 4.9[(Fe 0 . 98 Co 0 . 02 ) 2 0 3 ] o 
-9 £{g#&|f&©X*ST 5.9 ^fcofc^l/Jt n #\ La mitVoRZf Co &fb$j 
©gHfo&P 4.9 lc:{g;TLTL£-5o ^Hfc n # 5 i£*if;:&£ ?&t$£JIo 

, SrO • n,Fe 2 0 3 ^>$i^T^^n^{g^^ffl^T> Wfo^lz. La WWfomi Co 
§Hb^£}t£«JDU TIBSM^ : 

(Sr^LaJ 0-n 2 [(F ei . y Co y ) 2 03] (J^PJt*) s 
(fc£U 0.01^x^0.4, x/ (2.6n 2 ) ^y^x/ (1.6n 2 ) -efe£o ) 
^^-r^^'llf^i^-r hfi£5£M3iUfch<£^-f £<, n, = 6.5, n 2 =5.9 
J:ol3xSth'y(7)^i^31*R-rn(is i«f?,tiS7i7^ YffificD^fyVc n 2 
= 5.9 T»&£©T\ 7 3i^-r VmBhXsXUmt&^frtt n ©fSB (5~6) £A 

tiifai&m(D^J\sltn 1 tP6%:M?L2>£, fammzMm&ftCDmffl (aFe 2 0 3 ^) 

f^^n^^tcj: hf&BcD^l/it n 2 £ 5~6©$SHJ;: 

^-e^fe^T^, Br^Bhb (Hk/iHc) ^#^1 < f£T bT Li; ^ o 
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it n t± 5 - 6 1? & S © #3? £ b V ^ 
El 2 fcfc^M^J 2M3©7i7^f h flfrEfcis 5 Fe 3 0 4 «S i: ©*§ 

7 ^ 7 ~£%> K) , 

ei 8 i07i7^ vmE<D epma frffiftm&TF'r?? 

E] 9 tt^^ip^^ld «t S»^!l 2 ©:? x has© EPMA ##r*gSI£^-r^ 
El 10 t±iu/^?SiP^^tc <taiU(B0!l 10 G)7i7^ bfi&5© EPMA#*Jr*g^£^ 
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El 13 ^m^^iz^^mMm 24 (Dy^^j h«5fc:fctt£^Jt*:«lKlfir 

73 ©*gP frits'? V^y 7T*$>^ 



0 14 «Bu^a7j^;(cJ:^l:b^J8©7 ha5£:fcfr3;^ff$J:t£M^»;b 

^ w & mm -r & tz &> (D m& comm 

[1] 7l7^f bMfi 

(A,. x iL)0 • n[(F ei . y M y ) 2 0 3 ] (Jimt*) 
(fe£U A& SrOT/XfiBaT-fetK Rtt Y £^ir#±^3ReD4>& < & 1 

Mtt Co, Mn, Ni fiV Zn 3^fr^Mfc£*lfc'J>& < h& 1ST?* 

0.01^x^0.4, 

[x/(2.6n)]^y^[x/(1.6n)], M 
5^n^6 

fe n filfr* 5 ^fcaficD^fcfcfc Br < fiTT So 

^^xfgii o.oi w± 0.4 wTiitSo xm& o.oi 5feSf"e*>n«f^«iraxa:Bu 

fefeCx AjcS^bT Si\ R7C^^bT La, MjtMt. LT Co ^ft^ftjliRU 
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x SrC0 3 s Fe 2 0 3 , L^RXF Co 3 0 4 £ s TIBS^ifilc : 

(Sr 1 . x La x )0 • n[(F ei . y Co y ) 2 0 3 ] (Jl^FJt*) 
(fc£U x=0.15, y = 0.77-2. 08xl0~\ n=6.0 o ) S «fc -5 IB^ b , *M5£ 
$g^bfc&x 1200°CT* 2 B^^XM^T-^bs f#^tlfeffi^©^m^SS'J^b 
fee ^(Dffim, fi|]*>y = x/2n 

-Dx/ycommmttizm^n-fs x/nyi^ 1.6 2.6 ©*sB£fcftfcj!. & 

m^l4©^W^^^b{±lf,toen^^ch^^ofeo yf*»x/ (2. On) e> 
&jg*fc«-&Xfcfc 1.6 5fcii©»^J3t±a^f4©S**«'J>3&*S«)^nfco t£o 

T, x/ny©f&Htt 1.6 JW±2.6 WT"C&5o £ft£y fcoVNTM-fS fcs y 
[x/(2.6n)]^y^[x/(1.6n)] 

■e^tiSo ^^j^J-e(^ £ bi^ffly: 0.04 wtts *k 0.005 

-0.03 T«££o **JR^M5cl!l©^*fi**y = x/(2.0n)&SIJS-rS©'&T*)x 
^JP^X(±Bu/^^P^^OV^-rn©ti-&T?*)s R7cllSfcfc La, Nd, Pr\ Ce 

fr5&5i¥fr£3gfcfftfc'>& < t% iS"e*s©i«Sfl bv^ *»7i7^ 

50Jl^%J^±hbs <k&#a:L<fcfc70]j§^%£U:i:U b < t± 99 

Nd, Pr Stf/Xtt Ce ©ilrst*£#?£ b < fck 50 Jl^%W±t U «t D$f * b < t± 

La, Nd, Pr SV Ce © 1 HXfcfc 2 SW±©^tf*S»* b < fc* 50 
±fcU «fc 9 *f £ b < fci 70 fB^%liUi£U ^«F*b<t± 99 If%W±fct 



M^mi± Co #«$>S^ Co h Mn SV/Xfi Ni bl^o *RrC 
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'&M<D7x.^j hm^Bhtt^XM^ Br ttblzM^ iHc SttSfeK)^ M£b 
T Co h Mn Stf/Xtt Ni ^SiRf bl^o Mn fck 

* 0.4 ^%JW±fc"rSO**»* b^o mnts Mifi Co Mn 
s Co+Mn £ 100^%hbTs Mn^WS££?£ b< fcfc 0.4-75 m^%t U it) 
»*b<(i 0.7-60 m^%tL, #t3$?^b<(i 1— 50 jp^fc-TSo Mn^fS 
*«0.4J^-?%7fe?StTt±MnO^*lz:«tS Br ©(pj±^^»5>tLl-\ £fc 75 

iHc #*§<<£T-f &o 
JfeMiiilTs Co+Mn+Ni (Zn) Co+Mn+Ni (Zn) £ 

100^%hbT> Mn ^ti^ff $ I < li 0.4-75 m=f%£^ J; D §; b < fci: 
0. 7-60 J1^%^U b<& l-50^%i:-r5o 

ili:*)^av> iHc £fif{£-T M^^S 100fH^%£bT, Miz£to 

2> Ni ^§Jt^£$? £ b < fc* 10-75 m?% fcU J;D»il<l4 10-60 £ 

u ^^$f^b<« 10-50^% i:n 0 Miz&tbzMcDitmifi io m?%&m 

7?J± Br ©|qJ±aj** s S*T?5& < s £fc 75 S h iHc < {fiTf 

S o 

£££MfcUT Mn^tf/XtiNi &mUT2>m&T*&, Mn+Ni £ 100 m^%£ 
Its Mn^?i££?£b<y: 0.4-75 l^kU J: b < fc* 0.7-60 Jgi^ 
%J:U «Nfl3»*b<H: 1-50 m^%£Tft&, femcDy^^j hM^Btit^X 

»Y^h77>;W h5J*SS#l2§£*f U Rtc**» La tiP^M^IAs Co 
T*fe 20°Ciz^lNT 4,100G U±<DB^MM^BM Br h 4,0000e W±fiDGHK 

+jiHc t 92.3%£X±<DftBtt (Hk/iHc) fc4WU *fcR7clfS# La T^oMtc 
Jft# Co i: Mn Str/Xtt Zn -efe£ii£-fci: 20°Ci3*5V>T 4,200G W±©gS©«8HSfc 
S Br h 3,0000e £*±©GH8>b iHc 93.5%^±©^Jt (Hk/iHc) 
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o 

£) -H (ffi^©&s£) &1&<Dm2MmiZ&^T 47Cl&0.%lr<Dimz%:2)isLW(D 
H IttCteMiS-e&So 3© Hk £iiuI3Mi&ffi^© iHc -CBftbfcfii (Hk/iHc) ifift 

[2] 

•T&CD&tR £ b^o UteGtHzyu La 2 0 3 ^©iMb#K La(QH) 3 ^©^K-fb^k 
La 2 (C0 3 ) 3 • 8H 2 0 ^©IJtStl&yJcffitk La(CH 3 C0 2 ) 3 • 1.5H 2 C\ La 2 (C 2 0 4 ) 3 • 10H 2 0 m<DM 
m$&<D im5Zte2MVX±%m^Z>Zbt?T;gZ>o ^fzla\iX^(DR^m (Nd. Pr 

x ce) ©iHbtk 7.ki?Mk mmmjkrfmwmM*m^&?.}L4bx~t*z>o 

m^±m (La. Nd, Pr, Ce) ©iHb$fck *iHbtk &SBfix 1 8X 

«tD*> Br. mcRVMJ&lt (Hk/iHc) #&#fc&£fgieo**&3o £fc La, Nd, Pr 
S^Ce © 1 iXii 2 1W±S 50 ]g^%ja±^£t£ffli& S j- (^# 

MjciRcoYb^fcUTx M^Xte7jt.i!fb#!i©4» s ^£7XSHb^©ra-£^ 

ftj-f 5©##?£bV>o =a#to£li. Co 3 0 4 ^©M;tk Co(0H) 2 , Co 3 0 4 -m^O ^f© 
zk&fb&J (m, (iIE©^^T$)?)o h CoC0 3 f£©#2&Jg x m 2 CoC0 3 • m 3 Co(0H) 2 • 
*$ 2 0 m<Dm£&Eiffl% (n^ m 3 , ■»»!£©»!?-£& 5„ )© 1 MXfci: 2 aJW±£/H 
OSdfc**T?g£o Mo. Ni Zn ©iHbtk *8<b&XfcJ:jK&i&£ffl^S 
£fcfc-e^£o ^*5M7t^©7X^btl&^nl-^hx &-fb$J«fct>& Br, iHc 
^Bib (Hk/iHc) ifi&ftlZteZ>&fajfi$)Z 0 

13 



WO 99/34376 v - ^ PCT/JP98/0S970 



0tfh^£8i*2in-r 3 »igty, n fit £££ £31311- act** 

^«]-f&i£fti1^j£:bT. tfiJxfci: Fe 3 0 4 , Fe 2 0 3 (a-Fe 2 0 3 , y -Fe 2 0 3 ) Stf 
FeO© imX(±2«iU±©^tltl&fflVN?>Cl^^T$?)o 3: fe Fe (DfrmibVo t. b 
TFe(0H) 2 , Fe(0H) 3 . FeO(OH)© 1 iXli 2 MLt£ffl^ S £ h fct? § So 

ttflj^0^^in»«^ Fe TC^S^-l?^ Fe S© 0.1-11 M % 1" 3 © 

^b^o i^^#j©^«igfr\ o.i s»%*^T(±^»jjm^+^fe 

fllfcHu R^^*LaTM^^Co©hts 7 1-7 -f b&Sfci: 20°C£:fc^T 92.3 
%U±<DftBtt (Hk/iHc) IIU SfeRTClfl^ La T!M7GjR# Co t Mn W/ 
Xte Zn T*££h§. 20°C£:fc^T 93.5%J^±©^iBJt (Hk/iHc) ^t§ 0 £ 

* fe(5^©*&#X|i(z43^T N Co Yb£^fc:#£T CoO • Fe 2 0 3 3\ Mn ib&faliz. 
m%-T MnO • Fe 2 0 3 Zn <b-^tl^#^T ZnO • Fe 2 0 3 Co Mn {b-&®£.m%. 
X (Co, Mn) 0-Fe 2 0 3 £, Mn Srj Zn ft;^fe£#*.T (Mn, Zn) 0 • Fe 2 0 3 & N Co & 
t>*Zn<b-^t/{C#x.T (Co, Zn) 0 • Fe 2 0 3 ^ Co t Zn t Mn h©^b^t#^.T ( 
Co, Mn, Zn) 0 • Fe 2 0 3 T"^£ftSX K^^S7 Mb^/fes ^n^ft^flP 

1" S £ i: £ tK ^JP^^^ < ts ; E;i/l:bnODi£T^?P^a3^^T-#So 

*^«bs tojuo^mmifi o.4~o. 9>um fcfcsa-^SjsmMH-So s»fi£ 



^<#&1-£ 0 
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iRm£<Dm&T.mz\ ti&&m>&.%mwtz7imt{,x sio 2 , cao, caco 3 ^&v§ 

^I!i7i7-f bMfi<D&$imf&& 100 11% h bt 0.05~0.5 li°/o^ff| 
b^o 0.05 fi*%*aT-(i^Bt(z^^S^)ijgizM : ff ^TWfSTT 

100 If % ^ UT 0.35-0.85 fiS%##?£b^o 0.85 SS%£®;lS£ 
^B#^^^S^iajg^Mfrb, &M±>ffl& l TT2>o 0.35 SS%*$r?r 

izmB&m)&mtotzR7tmifi±R'gfim<D 20 m^%izx±, miz 40 jest? 

7? 100 ^^%5fe^, #ijx.fc£ 50-80 W^XZZbhh, «$i± (Hk/iHc) 

ftj-rsMTc^^M^jt© 20 m^%&±, mz. 40 m^%w±t 100 

8TC&£fcx £fl2Jfc (Hk/iHc) Oi3S[i^iI-eS.5o 
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^iK^J©»«ttWX7 y-©@J&#£*fU 0.2-2 b^„ 

##0>ji~9s flaggy i~3 

SrC0 3 . Fe 2 0 3 , R^©^b#lSt5M^mo^b#J^TIB*^l^ : 

(Sr^AJO-nt (Fe 1 . y M r ) 2 0 3 ] (JSmtsfO 
(fefe'U n=6.0, x=0.15. y = x/2n=0.0125 o ) £ <fc U 
£rbfc^ 1200°CT" 2 BtP^m^T^^bfco Rx;ifthbTx Sr <i*>tmW<D 
<4 ZZt&mmiZLX La ^MtRbfeo IfeM^tbTs Fe <i 

£.mM(D'(*>¥&&^-f2>Z t%&m£VX, Ti, V, Mm Co, Nk Cu & 
XI Zn £MJRbfco 

ktmm 1 hbTs ±E3£**Ififc5*;K::j3^"r n = 6.0, x = y=0 (fin*. SrO • 

6.oFe 2 o 3 ) T*m£ftzmm^%mmt£jjm-efam^fc 0 ^tztmm2Rri3thx 

x R7nfft£La£U M^fJt£CuX«Co+Cu h bfeJM^##giJ t P bm^^WT 

/H 2 y p v h lz £ D ISfilSfrfb cr s #T>' He ^Afcfefeo £ £ {3 X Jg&UHfffc. «fc t) ^ b 

T Cu £^3;&l>i§i%fciu ^fM7^h77>AVhi (Mffl) OX^IH^rt: 
— &<Ofr1fiUltot>tltz.o £<blzm.l R7t^-e(iLa, MtzMXH. Miu Mn+Co 
x Ni, Ni+Co ^^n^niiRUfel^C, 1 KUttfcbTiBS^crs (Sfctt 
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^Wld^^T, ^^.CLa i: Mn+Ni, La i: Mn+Co+Nis La £ Mn+Co+Zn, 
La t Co+Ni+Ziu La t Mn+Ni+Zn. La t Mn+Co+Ni+Zn (Wf tifr<D,fi^-£- 

^^Br frM^ iHc h£Jliir ££®^M^iC:fcW-£ Co ©MifcfS 10 



1 



#!l No. 








T> ~-7- vt-: 




cr s (emu/g) 


He (kOe) 




La 


lOOTi 


64.6 


3.1 


Mm 




La 


50Ti+50Co 


62.1 


0.8 




###|J3 


La 


100V 


59.0 


6.4 






La 


50V+50Co 


59.1 


6.4 


Mm 


###'J 5 


La 


lOOMn 


67.1 


3.7 


Mm 


6 


La 


50Mn+50Co 


66.8 


3.9 


Mm 




La 


lOOCo 


66.0 


4.5 


Mm 




La 


lOONi 


66.1 


2.9 






La 


50Ni+50Co 


65.9 


3.5 


Mm 


10 


La 


lOOZn 


68.9 


3.1 


Mm 


###|J 1 1 


La 


50Zn+50Co 


67.8 


3.6 




itit^l 1 




&b 


65.4 


3.1 






La 


lOOCu 


65.8 


0.3 


Mm+mm 




La 


50Cu+50Co 


65.1 


1.2 


Mm+mm 
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SrC0 3 &tF Fe 2 0 3 £ SrO • nFe 2 0 3 (n=5.95) ©S^lEfcC&Scfc^IB'&U m& 
m&^fz'lk, 1200°CT' 2 ^^*T«bfe 0 {g^l&^n— 5-^;UT-^«& 

# o.so^m (Dm%<&t$x^v-*mzo z&m, &Mffi(DffiM&j:mmmte 

fee lifcJttfcftffcUTx ll^fflWlgOlflid 1.3%Jtfi© Cr 2 0 3 &«]b£: 

£S3S£bT 0.50 m&%(D SrCCv 0.30 fig%(D Si0 2 &£>* 0.80 fifi%(Ca0 &?f 
T- 0.45 mm%)(D CaC0 3 &^^J bT» bfco Wtfcf LaA & 2.50 fiS% 

svcoo * 1.15 M«%»bfe^©g^»fflfijo{i, mimzymft : 

(Sr^LaJO • n[(Fe 1 . y Co y ) 2 0 3 ] (Jg^JtSO 
(x=0.15, y = x/2iu n=5.25) fcffl^-TSo 
0.80/im CD=&«M&*^tr^^ 10k0e c»ii*Tfi3»fcU f# Zfttzm 

1210~1230°CT 2 H#IS*&<gb;fco &e>tifzt&1&{£%1to 10mm x 10mm x 20mm 
CD^KtiPXU B-H hi/- tf-fc<fc!) 20^£43^TS£^Rrt4£»!5£bfco ^ 
£12 1 

0 1 (3^V>Ts La^S 2.50 CoO § 1.15 S»%«]bfcJi£- (v) 

izi±, mmiacDm^ (o) KitKbTftt iHc ifim&tzfcmztix^zz.t.ifift 

^fc iHc %M1)ti£ J £2>fz&>lzmi%mu-?2> Cr 2 0 3 (x) £Jt^ 

ft iHc^(3j3lt§ Br©M'>^b<'>&V^£##fr-g><> CoO 
S0©«^ (A, □) , *fettS^ffil«©^^>^* $ <"rnfe®^ (O) £Bu iHc 

#^flfi0!l <fc D * Sr 7i7>f hM5©^ffll&SftMbfe^TTO#-r^^^s 
La Ih&toRV Co Yb^^»-r?>^J:{cJ;f5mMO*«I^{3^'rs^» 
^^^mffl-T-Sts bt<D Sr 7:c^ bffi<kr)&iftl> Br JkTF iHc %WTS«t 

&c La 2 o 3 st>*coo teWfoW^nT-mmLTttmistz^fofr^Mmtey-j xfc 
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«DffluT&sis*4c3*b-T\ fcgmttmwm (sem) ^x^mm^n^tzo z 

m%m2lZ7jkTo 0.2 £K>, La (RtgSR) Co (M5c^) tt7^h77>n 

^^^S" ^^^-©iS*4oiS^i^t>'^^©^^ti 20 ®^f§ SEM 

miz& y)fr%x LtztZZ, La (RtgUO JkXf/5l\± Co (MtcH) *t7^h77 

ftfrip-otzo znmn zfriz, §Moa»xgt« La 2 o 3 coo %mm it 



2 (Sg%) 





Si 


Ca 


Fe 


Sr 


La 


Co 




1.9 




85.9 


8.3 


2.8 


1.1 




2.2 




85.5 


8.3 


2.7 


1.3 


fti#{ug(l) 


15.7 


12.5 


25.9 


29.9 


15.8 


0.2 


*4IM4g(2) 


16.6 


13.3 


27.4 


31.5 


0.4 


10.8 



iHc (^M^UMij iHc ~&Tffimm$&8$L Br) SfrTS 

o 

SrC0 3 ZfcV FeA * SrO • nFe 2 0 3 (n=5.9) CD£*fflj£fc:&.S c k5IE£-U ?l5$*g 
^bfc^s 1250°CT 2 B^P^^^T^bfeo iS^^n-7-^;b^^# 
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m^isX 2.5 MSl%(D La 2 0 3 ^r5 1.2 Efi%® Co 3 0 4 %mnt 2> £ t & fc s 2~8 

UIllPl:lT 0.1 f(S:%(D SrC0 3N 1.0 fifi%® CaC0 3 RXf 0.3 S*%CD 
Si0 2 ^»Ji:b»0bfeo ?#^nfe^TO^^U-& lOkOe O^^M 
5&s£fl2U m t>tifc&fj%Bfo% 1210~1230°C-£ 2 BfP H TO£b£o f#£>nfe#$f£ 

(Sr.JLaJO • n[(F ei . y Co y ) 2 0 3 ] (WSf-ltm 
(fefe*U x=0.15 N y = x/2ru n=5.32~5.67 0 ) £*fJfobT^So 

=&££*Sf££f<] 10mmxl0mmx20mm ©ff^flflpxu B-H h V—V'lZ <£ D 20°C 
t^^T^^^^bfeo Jjg^&|Xi2lz-^-r 0 III 2 Br (kG) , mm 

iHc (kOe) ffe^o 

Fe 3 o 4 L^iixm^mmm 2 bT s TiBS#ffieSoxt : 

(Sr^LaJO • 5.20[(Fej.,Co y ) 2 0 3 ] (M^-itm) 
(fc^U x=0.15, y = x/2n 0 ) (:<t 1)^^57x7^ rfi£5&f£Sib;feo 
i?)tife7x7^ hi!5£D^;H:bn(i5.20 tfiTUt^feo 2 £ Istff lc b 

m 2 <fc 19 , Fe 3 0 4 * 2 ~ 8 bfe^^i^ii, Fe 3 0 4 Ovinia* 0 fi»%© 

«^fcJfc^T\ &m#&#ft±bT^5c:fc##frSo #"J;L(£Fe 3 0 4 £ 6 
]UDbfe®mFe 3 0 4 ©^5n»^0 Sffl%(7)®^ (^Jte^J3) hit^T, ^bl> iHc 

©te©£:#£J£tfcbT^ Br ^ 100G |p]±b-r^D> £fc3|b^ Br 0>&<Dh%VL 
Jttbtx iHc^ 6000e[nI±bTl>feo 

£££l2 2fcl8&b;fetfe§*fr*>s Fe 3 0 4 ©»]fi:£ 0.1-11 fifi% (fe^m&m 

) fc-rntix Fe 3 o 4 ©«jD** s ofia%o®^ (mmm3) ttt^x Br, mew 

£Jfci£ (Hk/iHc) iBtfWfc^J&fb-eS t&ft-fri fz 

o £fe Fe 3 0 4 «fln»£ 0.1-11 fiM% (Fe yzM&m tLtzWi£>X&, 20°C£ 
*>tt& Br #4,150-4,400G T% iHc # 4,050-4,5000e X\ ftBit (Hk/iHc) ifi 
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94. 5-%%(DmumtimMmty * ^ hm^m^ntz. 

ctts MjRmmcDmmmufifaizmz-m^zmm.mfi&jjfa (Mag.) 

(a//) jetiizmmteftfacDwmm (sh_L) 

(Sh//) = (h.-h,) /h,xl00 (%) , 
(Sh_L) = (1,-1 2 ) /l,xl00 (%) , 

1, : mZfo(D&-i!, 1 2 : ttfeftCS^, 

^»J2St>'^WJ3-et#^nfe7i^-Y hffiS© iHc £ (ShJ_) 
fcT-TS Fe 3 0 4 ©»S (^l/Jt n) te£t$£EI 4 Jz^-f 0 i4t*l^ #ijx.fci; 
Fe 3 0 4 »B 8.0 M%*«© 5 &(D (O) :Td y htt&jgfiS 1210~1230 o C££ 

2> (sh±) ©gi&i6ffl*^bTt^o Fe 3 o 4 »a^*5^T (sh±) <D%.mmz 

A (Sh±) fcU 4 (Sh_L) = (Sh_Lc£>^;Mi) - (Sh_L<7)g/Jvffi) TSUI'S 
o 04«fc!K Fe 3 0 4 «]S (^E;H£ n) <DiiJn£ £ <fe (ziRH^©^l&i(SZI (Sh_L) 

«<a5it»ofe. Fe 3 o 4 ^in*^ 15 mmx^r mm-rtiit 

. ^E;i/Jt n 6 m-emto-Zg&tmmzA (Sh±) < -rscii:^ 

T-£3o J:oTs ilJn^CJ:§7i7>f MHt^ot, (Sh_L) =11~ 
13.5%T-fr-ozl (Sh±) = 0.05~0.9%©ISHi*n? (Sh±) mi A (Sh_L) £g£ 
fcWMgRrflfe-CS>5o 7i7^ hlSlaWM^o^^Sfefet, A (Sh 
_L) 03ft; b< 0.05M).8%, ££>lc$?3; U< i± 0.05M).5%, ^(c$f^b 
<tt 0.05-0.3% fc-T So 

£^c#Fe 3 0 4 ^jjnM£:fclAT (Sh_L/Sh//) ®^it|ij§£zl (Sh±/Sh//) £b 
, A (Sh±/Sh//) = (Sh_L/Sh//<£>©*fii) - (Sh_L/Sh//c£>^/Jvfit) "Cfem 
■fSo 04tc||3gbfcSiJ^*g^*»e). Fe 3 0 4 ^Sna (^)ilt n) ©Jifloh^&fciK 

*W©£iMf4 (Sh_L/Sh//) %/jN$<«c5dh*»^ofco £££ Fe 3 0 4 $8Jn« 

* 15fifi%^JiSpm« N ^;i/Jtn £^6 freiiiHn? § £ i: zd (Sh_L/ 

Sh//) £#mfc/J*£<-r£;ifc#-C££o «fco^ ^^P^t3j;S7 3i7-r h 
ffit'feot^ (Sh±/Sh//) = 1.6~2.4 "Cfr-Dzj (Sh_L/Sh//) =0.05~0.30 
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£>f5igi*)T% (Sh±/sh//) jkxfA (sh±/sh//) &£&tcisgqrttrc&5o 7 

zl (Sh±/Sh//) fcfc/J%<*<fc»K fro (ShJ_/Sh//) =1.9-2.2 £SS!g-CS£fc 

A (Sh_L/Sh//) £ N cfcO£?$b<& 0.05-0.20, £ £ ic $? £ b < 
0.05-0.15, ^{c^^ b<fci 0.05-0.10 tt5ii:tff§5, 
jt|gg!l4 

R75^hUT La s M^HiibT Co £^ft^eftiIlR SrC0 3 , Fe 2 0 3 , La^ 
Co 3 0 4 £, TIBS^flsJc: 

(Srv x LaJ0 ♦ n[(Fe 1 _ y Co y ) 2 0 3 ] (B^ttm) 
(f;SU x=0— 0.5 N y = x/2iu n=5.85 Q ) £fc £ «t o ffi£- U fliSS^rb 
1200°CT- 2 B^*^T*{£*&b;feo i5fet«&&n— 7 — ^^TSg^^fT 

v ^ffl&Vm £ b fee 7- *-{c£D*M^TO#bs 0.8 

0.40 SM%© SiOzStJf 0.80 M%(CaO JfejfT 0.45 fi»%)© CaC0 3 &i&ffiW)ffl 

tLxmMLfco n ^>nfe»^7 y — £ lokoe ©itt-es«bv ^e>n 

tzJ8M<£& 1210-1230°C-e 2 B$P»*£bfco *#£ftfc&*§fr£iKJ lOmmx 10mmx 
20mm OJBttfcliraXbfco 

SrC0 3 Fe 2 0 3 £ SrO • nFe 2 0 3 (n=5.6) T'^^n§««t*§J;9i^b 
s ?MiS*B£rbfcf£. 1250°CTf 2 Btf^m^T^J&bfco WP*«±^Jte«|2 

ut. ^j&D^cj; bmn(Dmm&jLm<Dwmiz2~8m&%(D Fe 3 o 4 (x-^* 

(Sr,_ x LaJ0 • n[(Fe,. y Co y ) 2 0 3 ] (M^-itm) 
(fc^U x=0.15, y = x/2n. n=5.01~5.35 o ) i:^j£lTl^o 

n=5. 01—5.20 (D7i7^ hM5tiH»J 3 ©*>0)h(3(J(qI^©HVN 

i£^lft^M4&WbT^}feo 
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tmm 5 

SrO • nFe^^S^ia^^T^^nS^^Hg^S^^K-n^^tb n £ 6.3 izM 

(Sr^LaJO • 5.94[(Fe 1 .,Co,) l 0 3 ] (^J**) 
(fe«U y = x/2ru x=0.15 o ) i:^tS„ 

Z a -Fe 2 0 3 tfJtffr ft •) £ tl fc o d© a -Fe 2 0 3 ©#r ft £ g/j&lft (3 f# t> 

mums 

SrC0 3 Fe 2 0 3 £ SrO • nFe 2 0 3 (n=5.9) T?^<*ft5S#Jf&£fc:S:5 iaK^b 

*&SS£S*PfcLT 2.5 fifi%© LaaOgSV 1.2 li%ffl Co 3 0 4 £ MiP T £ £ 1 & 
(3, 6 fiS%© Fe 3 0 4 (-^*^ h)Xfct6.2fiS%©Fe 2 0 3 (^v#-f b)&?»b 
fee £££ffi»03^#Xg©fcJJ8tc x ffiftli^Sftl/t 0.3 mm%CD SrC0 3 
s 1.0 Jt«%© CaCOa&tf 0.3 fiS%© Si0 2 ^^ffij^Ji: b"»JP bfco ff^ti 
fc21®»7 7'J-§ lOkOe ©a^Til5«SU &*>nfc 1210- 

i23o°ct 2 ufeo m(btitc2 mcDm^m±m^ym<D^m 

(SivJLaJO-n [(Fe,. y Co y ) 2 0 3 ] (M^ktm) 
(fc£U x=0.15> y = x/2n > n=5.55 (6 M%© Fe 3 0 4 «]©*§-£■) „ Xtt 
n=5.50 (6.2 £»%©Fe 2 0 3 «]©*§-£•) 0 ) £*TbT^;feo 

f#£ftfc£4fe*gffc£#J lOmmx 1 0mm x 20mm ©J&tKfciflnxu B-H hU-l^tct 
13 20°CJ;i;fc^T^I3t$£$j£bfco *SJg£l2!5 t^-To El 5 ©flWttfci: Br (kG) 
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, mm& iHc (kOe) T&So 

ZI (Sh±) , A (Sh±/Sh//) ^ £ £ ft £ c: £ ^ fc 0 ZCD&olz 



SrC0 3 mi Fe 2 0 3 £ SrO • nFe 2 0 3 (n=5.9) T^£ft5*#afij£CJB:.5«fc-5K^b 

ll^S^t 2.5 La 2 0 3 , 0.6 Cc-A&tF 0.6 fi*%CD ZnO £ 

mto^&ttblz, 2~811%© Fe 3 0 4 (v^^>r b)£?»bfco *e>Cffl«3- 

(Dm&JimcDwm^ mmm%&mzLT o.i n%® srco 3 . 1.0 mm%(D 
c&co 3 &v 0.3 m%© sio 2 *ftS*gB&^jh bT^jpufco ft ^ u 

— £ 10k0e Olt^tl^Bbfeo f#6ft£j3&Bffc£ 1210~1230°CT- 2 B#HS^ 

(Sr^LaJO • n[(Fe 1 . y Co 0 . 5y Zn 0 . 5y ) 2 0 3 ] (M^ttm) 
(fc£U x=0.15, y = x/2ik n=5.32~5.67 0 ) C*to&bTV>So 
#^^^1^ 1 0mm xlOmmx 20mm ©fl^RfcJnx U B - H h U— VlzX *) 20°C 

^*i^T^m#t4^^bfeo ^m^me^-to me(Dmmi± Br (kG) , .$t$a 

& iHc (kOe) T£>& 0 



Fe 3 0 4 ^»b^VM^^(i^»J6 iileUtldbT?^^ bflB5£f£*iU ^ 

^ts*«i^bfeo Fe 3 o 4 %&mimitirizftt>titz7=. : 7'( hmsfocD^mj&te 

(Sr^LaJO • n[(Fe 1 . y Co 0 . 5y Zn 0 . 5y ) 2 0 3 ] (I?Jt$) 
(fc;£U x=0.15. y = x/2iu n = 5.20 o ) fc*fJSfcb"Cl^5o :07i70 



«!I6 



mm 7 
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E6«fc»K 2-8fiS%© Fe 3 0 4 £^»]bfci§l% (mMM6) Fe 3 0 4 & 

x.fc£ Fe 3 0 4 £ 6-8 Sft%» bfe^T'iis ®MJ]U(Dm<& t tt^X , iHc 
(DtglZtmisX Br jTO 100G (pJJtbT^^s t/r^fb^ Br ©£££l±i$bT 
iHc ^ 6000e [q!±bT^fco 
li^bfcf&M7>£>, Fe 3 0 4 (7>^pfi£ 0.1-11 M% (Fe^Sip) 

feA-^mmucDm^ (mmmi) ttk^xmm.m&ft&wgti&tt&izs urn 

l^T, Br=4,250~4,450G, iHc=3,000-3,8000e, ^7£it (Hk/iHc) = 94.5-97 
%£Di«Br ^t4fg7x7-r hf&Wff^nfco d©?^^ hS^5© (ShJ_) = 
11-13. 5%Xfi>-DA (Sh±) = 0.05-0.9%©f5Hf*]-e\ (ShJL) (Sh±) 

#>fl, A (ShJ_) £cfcO£?£ b<(i 0.05-0.8%, ^e>(3$f^b<(± 0.05-0.5% 

x ^Wf^t<ii o.o5-o.3%h-r£dhfr*-e$So ^enhh*)^, (Sh±/ 

Sh//) =1.6-2.4 Xfr~DA (Sh_L/Sh//) =0.05-0.30 <D$gBf*lT' (Sh±/Sh// 

) jkvtA (sh±/sh//) %&mzmmvimx&2>o 717^ hM&cD^mtb-? 

^^W^.2.feto(3 s ^B;i/it n dt|5S 6 fcJEU5£,d (Sh_L/Sh//) fcfc'h£ < & !) 
, fro (Sh_L/Sh//) =1.9-2.2 £§airt?£3fc£:fc{^ (ShX/Sh//) 
?)Sf*b<H: 0.05-0.20, £ id i; b < 0.05-0.15, b<& 0.05 

ff»!l8 

SrC0 3 RXf Fe 2 0 3 4 SrO • nFe 2 0 3 (n=5.6) -"e^n S**^^ t: & S «t -5 BB^ 

u s^g^rbfe^, i25o°ct» 2 m^^xmrn^tzo izxmznMMQtmffi 

tit, ^iP^^i3j;i9ffi«&©TO#X^©™cz2-8S»%© Fe 3 0 4 (v^ 

(Sr.^aJO • n[(Fe 1 . y Co 0 . 5y Zn 0 . 5y ) 2 0 3 ] (M^Jt*) 
(7c£U x=0.15, y = x/2n, n=5.00— 5.34 0 ) fc: fcfeS b T ^ £ » 
CI CD -5 n=5. 00—5.20 <0*©ttllJte^J 7 ©*<3Dht5iS^©^5t^^iNFi4* 
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WbT^'K +^ffltMS^h^^5o £fc n fr'5.20 £M/L£&©ttflJfc 

#i 6 t* % ft tz m ^ & it <d & (d t (dm%&& & m b T W tc o 
&tt<Dim&jLm<D$}m iz Fe 3 o 4 (two)s mm b & o & js^i 

^ haefi^tb (Hk/iHc) #93.5%T*&ofc 0 

mmm 10 

SrC0 3s Fe 2 0 3 , Co 3 0 4 &TI2*«I^c : 

(Sr 1 . x La,)0 • n[(Fe,. y Co y ) 2 0 3 ] (M-Tttm) 
(fc£U x=0.075 N y = x/2n, n = 5.9 e ) fcD& 3 «t o lE-£ Us rl^M-^Ufc 
1250°CT? 2 R#|@;*:^+THg&bfco {R»>§D-^-^;i/T^^#§^fV> 

1.25 mm%(D la 2 0 3 RW 0.6 Mfi%© Co 3 0 4 ^muT & £ £ * tc, 1—4 S«%© 

sspiz ut o.i mm%(D srco 3 , i.o mm%o) caco 3 &t>* 0.3 sm%© sio 2 
mmti^xmrnLtzo ^>;-& iokoe ©is^-es»U;o 

tz.&mMfc%. 1210~1230°C-e 2 WSbfco ^e>nfc=&^*g<*:OS*lffififc«±S 

(Sr^LaJO • nKFe^Co,)^] m^itm) 
(fc£U y = x/2iu x=0.15. n=5.61~5.78 0 ) C^btV^So 

lOmmx 10mm x 20mm ©J&Rfcij&pi U B-HhU-tCiD 20°C 

^jfeffj 1 1 

ffl*&©^^x@©M(z s Fe 3 o 4 (-^**-f n&^pb&v^Miftilisfli 10 

tmmiz[sT7 x-^j h sat© *f^»iu ^©^^^^bfeo 

^JS#"J 10 h 11 ©itifcfr^ Fe 3 0 4 ©aSIJpa©JiJPfcfc*K:fiS^ I ^*«^b1*"O 
|D]±bs ^oz] (Sh±) Stf^I (Sh±/Sh//) #/jN£<&£«ft#g«>£>*ifco 
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mmm 12 

SrC0 3 . Fe 2 0 3 , LaA, Co 3 0 4 Rtf ZnO STHB**Jffl^ : 

(Sr^LaJO • n[(Fe 1 . y CQo.6yZno. fi ,) 2 Q s ] (IS^it*) 
(fe^U x=0.075, y = x/2n, n=5.9 Q ) t3&3«fc-5BE^U SstMl^bfc 

1250°CT 2 Bt^Mft'-eig^bfeo <S^SD-^-^;i/T"^i^#§fT^ 
ffl*fr£bfco ^©f£T h7-f^-C«t ^l^M^T^x 0.8/zm CD 

1.25 Mft%<£> La 2 0 3 , 0 . 3 fig%£> Co 3 0 4 &^ 0.3 SS%© ZnO ^JD-TSiih* 

ts i—4ss%®Fe 3 o 4 (v^^>f h)^»bfc 0 $ h izmmcDrnm^mcDW 

0.1 mm%(D SrC0 3 , l.O S«%© CaC0 3 &^ 0.3 mm%CD Si0 2 S^JfSB&^J 
JUtliOlfeo l#^n^»X7'J-^ 10k0e ©M^T7lxt^bfeo 
mibtlfcmm* 1210~1230°CT 2 HtF^^bfco f#£ftfc^*gtf:©S**lJ& 

(Sr^LaJO • n [(Fe 1 .,Co 0 . 5y ZD 0 . 5y ) 2 Q s ] m^ttm 
(fe^U x=0.15 N y = x/2ns n=5.60~5.77 o ) tftJS&bTV^o 
^g-^^ffc^ 10mmxl0mmx20mm ©fl^RCiOXU B — H h U—^dz X K> 20°C 

©I^lM^flt^^o (Sh_L) * 0.5%*«tt?^bTV>feo 

gg^ffiJ 13 

mm<Dmm&z.m(D®Mte Fe 3 o 4 (^^^^ h)^^pb^^w^«iiM^j 12 

fc|5|«tCbT> 7i7^f M6=&MU B-H hi/- D 20°C £ £ ^ T j& 

m^M4&sasbfco 

fSHfifll 12 £ 13 ©Jt8cfr£s Fe 3 0 4 ©»«©^Pth*Mm^tt^b-r^ 
Ir1±U 1?~oA (Sh_L) s ^ (Sh_L/Sh//) ifir\\-£ < &£MftfrlS#>£>ftfc 0 
La &r>- Co tS^gglbTftSili:*^ ^l/Jt n £B££HSf-e£ 3&^fln 

^xttKf/^«sjp*5S;*jRffl'rsiii:t3«i:»)x o.i^x<o.2 ©m^sM^-rn 

(^20°CiC^V^T Br=4,400~4,500G s iHc=4,400~4,5000e. (Hk/iHc) = 95~ 
96 % 7? & S ^«^7^©M4tl -7 x 7 -f h M~E £ WRt ZzttPXZZo 
£tc Br %{&Tg-&2>& iHc £iI^(;:t§j!jp£-fe!-S Cr 2 0 3 A1 2 0 3 £ 0.1- 
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2 mm%, i0^b<(i0.2M.5iil Wlb<li0.3M.0II°/oi 
bWt&ztlzX ^^it^TiS^ Br £M$b-3-D N J; D^M^CD^ffitE 
^^■5^ hi&S£^1-Sd£fr*-e£§o Cr 2 0 3 St>'/Xii A1 2 0 3 # 0.1 MA%^ 

mT'&muvhmftm&ibti-f, i mm%&m?t&t Br ^*#<f£T-f &<> j:ot 

, *»7x7^ h^5^Jx.(i 0.3-1.0 MS%© Al 2 0 3 OT/X&Cr 2 0 3 £^ 
^D-rnii\ 20°C(Ci5^T Br=4,200~4,300G, iHc=4,800~5,2000e (DWBlzQm 

La £ Co t Zn St>VX(i Mn T^ilbT^S h fc&te^Wt n £g£f;HS 
T § ^^^SO^^X^Hu/^iP^r^^^ffl bTftM bfe*#gBJ3© 7 x. ? >T h 
20°Clc:fc^T Br=4,400~4,600G, iHc = 3,300~3,8000e s (Hk/iHc) 

£ ft Z> £ X (OHM (Dmm £. £ ^ T RltlT- & s o 

#8? b t Kft (3 mih -r 5 ^ t , - xtsmm t^mm it b & m _t -r 3 fe #> r* 
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mm n & (D m& t m % t- & s « & & A a ^ ^ ^ & ^ t & aoh ftsss s & 5 © & — 

NaOH Xtt NH 4 0H ^©T;i/£ ';^4t)MS^P^T^ M^CD 7 J<I^b 

SrC0 3 &t>*Fe 2 0 3 £ SrO • 5.9Fe l Q I ©S*«a*K:ftS«kaiB^U ri^^bfe^: 
, 1200°CT* 2 ^P^m^T-^Ufeo ^«&^D-^-^;i/T^^#^=ffV>*l 
Kbfeo T^>f*-tz«fcDM^»K»fi b U ¥±93KS*« 0.7-0.8/zb 

(Dtim&^tsX? U— fc^fco ffl*&©3^#xa©aj»Il3* La(0H) 3 &^ Co(0H) 2 
£«1U ^^^Sgfl&^JhbT SrC0 3N CaC0 3 ^' Si0 2 »liWtlT 
^*l^ft0.50fi«%, 0.80 fig%&t>- 0.45 SM%»Ufeo ff^nfe^X^ 
V-4 lOkOe OlifffiB^ibfeo f$Mfo& 1210~1230°CT 2 
o f#^n/r=&^#:{i(Sr 1 . x La x )0 • n[(Fe,. y Co y ) 2 0 3 ] (x=0.15, y = x/2n, n = 
5.20) ©M^bt^fco ^^frfSteS^J lOmmx 10mm x 20mm ©fl^Rfcj&DXU B 
-H M/—9-fc«fc») 20°Ctj5^T^#t4*?|iJ^bfco ^I$^3C^to 
ifcjggH 6 

x =0. 15 £ J; a C^BuO^g^-SPit? La 2 0 3 ^tK Co 3 0 4 SglflD LfcW*M±^ 

mmm 15 

ffiHB©«3|&#xgCD«JSBfc: N x=0.15. y = x/2n La 2 0 3 
Co 3 0 4 £«bfcW£MiH»J 14 fcl^fc: LT7x7^ hJ&6£fNMU B-H 
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j^l I , ffitJ ^ffil 


Br 


iHc 


Hk/iHc 




X 






(°C) 


(G) 


(0e) 


(%) 








La(0H) 3 


1210 


4120 


4285 


94.8 


14 


0.15 




+ Co(0H) 2 


1220 


4165 


4225 


95.3 










1230 


4200 


4180 


96.1 








La 2 0 3 


1210 


4125 


3875 


94.7 


15 


0.15 




+ Co 3 0 4 


1220 


4160 


3815 


95.1 










1230 


4190 


3765 


95.6 






La 2 0 3 




1210 


4210 


4395 


90.6 


6 


0.15 


+ Co 3 0 4 




1220 


4245 


4350 


91.0 










1230 


4270 


4155 


92.3 



3(D Bi\ iHc RWmZtt (Hk/iHc) & 20°CTii^bfco (Hk/iHc) ftfcfcj 

Fe ^->+?->r h^© La ^mRx? Co ™m(DmWkCDm$m&mT--mmT*&2> 

i 3 ©»J 14 15 StJfJt«^|6©lt|g**?>, »#B#(3 La fls^&lStf Co 
{t&VB&ma? Z £ £ & La it^RU Co {b&®£ bT La(0H) 3 Co(0H) 2 
ifflV^Sifct: <t t), mm (Hk/iHc) ^^HI^loo, iHc §0*tl|ql± 
"T So 
HflSffJ 16 

1200°C-e 2 B^*m#T"^-r £ SrO • 6.0Fe 2 0 3 T"gl£*l5^# 

h^>T C«fc 5S^)^#£fTV\ ¥Qffi.&ifi 0.8/zm ©TO^tf^^ U 
-£f#fco ffl«&©«»»XgOSiait, ( Sr^La, )0 • n [(Fe^^Zno^Ma] ( 
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fcfc'U x=0.15, y = x/2iu n = 5.3 0 ) -cm$tl2>&#mf&lzteZ>&5£. s 
Co 3 0 4 . ZnO SlXI La(0H) 3 *^JPbfco £fcffl*»©^#Xg©&8Jfc: N 
£bT SrC0 3 , SI0 2 ^Lt> CaCOj £ffi)M«£MM- UT^tl^tl 0.50 fi»%^ 
0.40 fiS%s 0.80 fifi%(CaO ilt" 0.45 Ufco m^tltzW 

lOkOe ©ffi*t"ax»Ufeo mt>tltzm,Bfc% 1210~1230°CT* 
2 ^P^^bfeo ne>tltz&&1ft{fc&ffi 1 Oram xlOmmx 20mm ©ff^Rfcjjnx U B — 
H M/-- 9-tJ;D 20 o C{z^^T^M^t4^^bfeo ISf^4(:^to 

«»#Bt©^flQ<b^fcUTs La(0H) 3 (3#xT La 2 0 3 £^;fcJWM±llife0!l 
<g^HU©?g^-B#0»tli: LTs La(0H) 3 ^#^T La 2 0 3 $ffllNfe^li»J 

To 



4 











Br 


iHc 


Hk/iHc 


#!l No. 


X 






(°C) 


(G) 


(0e) 


(%) 








La(0H) 3 


1210 


4280 


3150 


96.6 


16 


0.15 




+ Co 3 0 4 


1220 


4325 


3110 


96.8 








+ ZnO 


1230 


4380 


2980 


97.0 








La 2 0 3 


1210 


4270 


3005 


95.3 


17 


0.15 




+ Co 3 0 4 


1220 


4300 


2985 


96.1 








+ ZnO 


1230 


4355 


2715 


96.3 






La 2 0 3 




1210 


4330 


3250 


92.8 


7 


0.15 


+ Co 3 0 4 




1220 


4335 


3230 


93.0 






+ ZnO 




1230 


4390 


3020 


93.5 
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m4iz^Xs mmm i6 1 n %.mmmi ©jt^fr^ La. co zn 
mm-r & z 1 1 £ d Hk/iHc #afe#-r s «, £ fe La s Co zn &«^sjp-r 

CD La( OH ) 3 <D fc£ frT» % £ 0 
^8tBff>l 18 

SrC0 3 , Fe 2 0 3s La^&tf C(*0 4 &TIBS#aflf$ : 
(Sr,. x La x )0-n[(Fe 1 . y Co y ) 2 0 3 ] 

(fefe'U x=0.075, y = x/2iu n=5.9 c ) C fc 3 <fc -5 IB£ U ffi^ijg^bfe 
1200°CT* 2 (^P^M^T-^bfeo i£^£P — ^;i/T?&50&#£fr^ 
llf&hbfco F7^^- £<fc DS^fflM^frVV 0.7-0.8 

jum cowfo^tsx^ v-%mtzo nifo(Dvmvt i x.m<Dtijmtz* x=o.is. y = 

x/2ik n=5.55 «t o\z L^O, Stf Co 3 0 4 £^fln bfco I; feffltfrCDflStM* 

X*§CD*OTJ^ ffl»li§Sftbt 0.50 SrC0 3 , 0.80 fi»%CD CaC0 3 

SIT 0.45 lt%© SiOj S^B&^JfcUT^iPbfeo £CD*^U— £ lOkOe (DM 

I't'tiMii/feo ff^nfe^ff^^ i2io~i23o°c-e 2 mmm^vtzo mzn 

fz&t&Ufcfo&m 10mm x 10mm x 20mm CDJ&Rfcinxu B - H h U — tMd J: *> 20°C 
»J 19 

SrC0 3 , Fe 2 0 3 , La(0H) 3 &£>* Co 3 0 4 £s TI2S#ifiE& : 
(Sr^LaJO • n[(Fe 1 . y Co y ) 2 0 3 ] (jgmt*) 
(fefe'U x=0.075 s y = x/2n, n=5.9 Q ) Kfc S <t dffi-^U *Bi»£bfc 
1200°CT* 2 lOT^^T-MSbfco (K^fcD— ^ — $;b^S&^»#£fr^ 
TO^bfco *©&7^>f *-CJ;Da5«^#£fTV\ 0.7-0.8 
/im (omSt^tsT,^ U-Sf#feo ffl»eDmWfeXg©fcJ»|fc: x x=0.15 N y = 
x/2n, n=5.55 La(0H) 3 mi Co 3 0 4 £^#P bfco 

#X^O?OT(C N tt«gfl&S!lfcbT SrC0 3N CaC0 3 #r>* Si0 2 £fflMS£S3S£ bT 

^n^n o.5o mm%, o.so a«%st>* 0.45 M%^pb£o cio^^y— * 

10k0e ©li^T*S»bfeo m<btitzmBfc% 1210~1230°CT" 2 Bf^fc^b 

fee ^£>ftfc#*felg#;£8J 1 0mm xlOmmX 20mm ©B^fcflpXU B — H b Is —Viz 
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Br 


iHc 


Hk/iHc 


No. 


X 






( C) 


(G) 


(0e) 


(%) 






La 2 0 3 


La 2 0 3 


1210 


4155 


4220 


93.3 


18 


0.15 


+ Co 3 0 4 


+ Co 3 0 4 


1220 


4180 


4170 


93.6 










1230 


4215 


4025 


94.5 






La(0H) 3 


La(0H) 3 


1210 


4150 


4330 


94.5 


19 


0.15 


+ Co 3 0 4 


+ Co 3 0 4 


1220 


4195 


4275 


95.1 










1230 


4225 


4180 


95.7 



mm 20 

SrC0 3 , Fe 2 0 3N Co 3 0 4 , ZnO 2WLa 2 0 3 3\ TiB£#*&fifc : 
(Sr^LaJO • n[(Fe 1 . y Co 0 . 5y Zn 0 . 5y ) 2 0 3 ] m^ttm) 

(fefe'U x=0.075 s y = x/2iu n = 6.0 o ) & <t -5 £«5»£r b fciL 

%^tsX^V-%mtzo TOoaSMoHJil:, x=0.15, y = x/2n, n = 
5.65 lzte & £ o lz La 2 0 3 , Co 3 0 4 Sr>* ZnO ^IttLfeo £fcffl*fr©3W#X*I© 
SlKBfcx ^ffij^JhbT SrC0 3N Si0 2 RTf Ca£0 3 &%m&M%Mmz^X^:tl?ti 
0.50 M% N 0.40 MA%, 0.80 SS%(Ca0 glUT" 0.45 fi«%)«iPbfeo f#?> 



tittffl&&X?V—& lOkOe CD^tfT-rM^Bbfco t# £ ft fife & 1210- 
1230°CT 2 NpK^Mbfco ^£ftfc#*fejg#&iKJ 10mm x 10mm x 20mm CDJJ^Rfcj&nx 
U B-Hhb- 9-£«fc!> 20 o Ci3^v>T^^>£iiJ^bfeo *gHt £ ^ 6 £ ?" 



»J 21 

SrC0 3N Fe 2 0 3 , Co 3 0 4 , ZnO mi La(0H) 3 £, TIBg#*Bfi£ : 
(Sr^LaJO • n[(Fe,. y Co 0 . 5y Zn 0 . 5y ) 2 0 3 ] (JK^jttfO 
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(fefe'U x =0.075, y = x/2n, n = 6.0 o ) (:^§J:oti^Lfei, 
1200°C-C 2 I^P^^«bfeo ««S»*n— 7-^;i/T?|£jC^&fir^ffl3|» 

Sttf^7 ij-^fe 0 aftoaSftiigcajilil:, x=0.15 s y = x/2n, n= 
5 . 65 £ & S «fc a £ La( OH ) 3 N Co 3 0 4 M ZnO * L fe 0 * fe TO© fl»#Xig 

©Hits ^KJ^J^UT SrC0 3 , Si0 2 ;&lJ< CaC0 3 &ffl»fig£g^fcUT*ive 

no.5oa*%, 0.40 o.8oa«%(caom^o.45aa%)»b^o f# 
p>tife«»#^^y-* lokoe (ommip-em&j&MXsrzo n t>tiizm&te& 1210 
-i23o°ct? 2 mmm^iytzo mt>titzm%m&*m iommxioinmx20iiim (Dmmzm 
xu b-h hu— 9 2o°ct*tNT?K^tts«ij^bfeo ffim&meizm 

to 



6 







mm 




Br 


iHc 


Hk/iHc 


No. 


X 






(°C) 


(G) 


(Oe) 


(%) 






L3^0 3 


La^ 


1210 


4290 


3085 


94.5 


20 


0.15 


+ Co 3 0 4 


+ Co 3 0 4 


1220 


4310 


3065 


95.1 






+ ZnO 


+ ZnO 


1230 


4365 


2815 


95.4 






La(0H) 3 


La(0H) 3 


1210 


4300 


3185 


95.7 


21 


0.15 


+ Co 3 0 4 


+ Co 3 0 4 


1220 


4330 


3155 


96.1 






+ ZnO 


+ ZnO 


1230 


4385 


3015 


96.3 



mmm 22 

*iBw©7x^>r hM&(Dumm ( t*wife-?z>tz&>t^ x =o.i5 mmm 18) 
o.io s 0.20 ti,tz^m±mmm is trnmiz^ry ^^-( HKesftaau mib 

H ($0 Ms VSM-3^) hU -60~ + 100°CT 10 € CSfcH&ttfti4£SiJ3£L/ 

s -60~ + 100°C^*5(tS Br (a) RU iHc (DMAmm (/?) 
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7 



X 


a (%/°C) 


0 (%/°C) 


0 


-0.190 


0.378 


0.10 


-0.191 


0.254 


0.15 


-0.192 


0.196 


0.20 


-0.191 


0.132 



it 7 (D?-t>&T?mmT2>Wimfrt>, La Co i*fe&w&\stz*fmv>7 =- 
u hm^(D/3i±m o.i3~o.36 (%/°o <D$m\zibz>z-hififtfr'Dtz 0 $.tzm 

) 0.01^x^0.4 ©MKit\ 425°C<Tc<460°C OlglSiZfe^ Z httfr 
1?r>tzo 

mmm 23 

La, Co St>* Zn fMIIbt«:5*»7i7-< ^5cD^jg^t££iiJ5£ 

?2>tzMz s mnm 20 (x=o.i5) 07x7^ hiespif^tttiijDiUs s£*4 

hbfco Cl©IS*4&fflV^T, 22 h|5l«^bT-60~ + 100 o C{z43{t?>^m 

*NM££iiliJS£U Br (a) &t>" iHc (DUm%1k (/?) %mfe\stz 0 ^ 

£^8 iZ7Fi~ a 



8 



X 


a (%/°C) 


/? (%/°C) 


0 


-0.190 


0.378 


0.15 


-0.189 


0.347 



it8<D^-*fr£>, La, Co RZF Zn T»I^Iibfe*»7i7>f 
/?&0.26~0.36 (%/°C) ©f§H£&£;ih^yb>ofco 
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7 £.tiMM4<D7 hffifi (Sua^jCs x=0.15, n = 5.85) CD EPMA 

^^m^^-To 0 8(3^Jte^!llc7)7i^>f mmnfi^ x=0.15, n= 

5.25, Fe 3 0 4 = 0fiS%) CD EPMA ^m^^-To M 9 tHJg^J 2 
£ (f^^JD^x x=0.15, n=5.55, Fe 3 0 4 = 6 M&%) CD EPMA ^^^^1" 
o M 10 fc N (Sr^LaJO • n[(Fe,_ y Co y ) 2 0 3 ] (x=0.10, y = x/2n, n=6.0 o ) CD 

^mf&%^-t&fomm%ftmv, mwmiz LaA, co 3 o 4 rtf Fe 3 o 4 *m 

s x=0.20, n=5.90, Fe 3 0 4 =6 fi«%) © EPMA##rijg|i£^-f o 

0 7~1O cd EPMA ^tfrfflSm&s ^ti^tiy^^^ vmBcD c MtfimM^ta^ 

&olzffimizM&>7&fr, m& 0.05/zm CD Al 2 0 3 fflfa#&£ffl^T§t@fflJgU EPMA 
7^>^*ft3ttbfeo EPMA ilfcbt OHO B#S^m§^©«^il^ ^P:F;^- 
:7^•1f- (MxS : EPM-810Q) £ffli^fco i^^fi, JjOltEE 15kV, nmmm 
O.lMs SOT^flf— Ait^ = l//m T"&o£o EI7~10 <D^|ft(± La, Co, Si\ 
Fe ^7tM<D%\WL c. p. s.( counts per second ) Tr liWi^SEB&l (#m) 
So 07~1O ©#^ttSf^t>*^SB^I©^>r-;i/^^-r-5o EPMA gf©^3fc 
&Htt La ©v-T yfrffi-Zrte&^fcVT-OA (LiF) Sr ©^-r>^T(i^.> 
^D^U h— ;i/ CPET, C (CH 2 0H) 4 D Fe ©^ >#*t T&^tt? tf 
i^A CRAP, C 6 H 4 (C00H)(C00Rb)^ Co ©^ >##fT& LiF £^ft^nffl^ 



7~10 fc^-r<£? #E£*4^®©ffit©{£g£;fcW-S 80yWm^S^© EPMA 
#*ffl£Jgfr^Ite^o£: La © c.p.s.©fcf ?>oS£Zl (c.p.s.) i:^b3feo H 
7 (Mv^O^s x=0.15, n=5.85) A (c.p.s.) = 0.119kc.p.s.-efeo 

fee 0 8 (^«]#5£, x=0.15 s n=5.25, Fe 3 0 4 =0 11%) A (c.p.s. 

) =0.512kc.p.s.T-fcofco EI 9 {MMUn^ x=0.15, n=5.55, Fe 3 0 4 =6 M 
M%) -£\±A (c.p.s.) = 0.557kc.p.s.£f#fc o m 10 (M/^«I#5^ x = 
0.20, n=5.90, Fe 3 0 4 =6 M%) ^ (c.p.s.) =0.252kc.p.s. -efeofco 

7MSSbfe»^ tu^P^F^tciSh^ (c.p.s.) =0.07-0.15 ©f& 
Cz&*k 0 8^tf9©^ia^^;X{iEI 10 cDwi/'&mnttCDS) cd hit^T 
La #^-£#:frbT^£&©M®T;**l£o El 8 &t>* 9 ©f^ttd £ t) , g^flP^ 
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&\Z&Z>hA (c.p.s.) =0.35-0.65 ©fgfflfc&tK La 4>^i9— & % 

Z.ht?ftipZ>o £<b lzm8RVF9frt>, Fe 3 0 4 t) (c.p.s.) #^Ji 

c.p.s.) fcfc 0.15~0.35 ©ISfflfcl&'K ^JP^hBu/^iD^S;fc©S© La 

HI 11 td N (Sr,. l La x )0-n[(Fe 1 . y Co y ) 2 0 3 ] m^ttm) (fc£U x=0. 10-0.40 
x y = x/2n, n=5.9 0 ) ©S^fflJ^^-rSHU^iD^^Jc «t 5 7 17 ^ hj^5 
©a<b-fiSdM£^-r 0 fiEttttJ&fb (fflfcffi) *^"To x=0 te'&mm (SrO 
•5.9Fe 2 0 3 ) hMft<Dm&T*$>2>o 

&ffi*l©g$g fcSfrfb = 0 (tittt) £©5£j££m 1 ^ri'J-^ (Tc,) h 

U #ffi*!i:«tfb = 0 2 dro-U-^ (Tc 2 ) fc^its, El 

11 fr£x Bu«in^t:«tSx=0~0.40 ®7i7^ hM5©Jl'fb-^Jgffi^t3i3 

HI 12 t±, 0 9 (Sfe^JP^fiCs x=0.15. n=5.55, Fe 3 0 4 =6 
^to ££>J3HI 12 fciu 0 10 (Hu/^fln#5£. x=0.20, n=5.90, Fe 3 0 4 = 6 fi 

ik-Um$aU%^? 0 m 12 ©*£«];£ <£&&©& Tc,=447°a Tc 2 =453°CT 
*Dx Tc, fcfcfU O^B^ffiiK$##[H]£&oT^3$# 

£^tr©#*$SJrT?&3o HI 12 ©Hu/^iDt^J:S*>©t± Tc 1 =445°C, Tc 2 =453°C 

24 

SrO • 5.9Fe l 0 3 ©S*«B^*^'rS<gttffi»*fflV\ fr^mMfc¥J$S&£ 0.65 
8M&#I§0 Fe 3 0 4 »fi^ 7 MM%b Ltz&^&^MM 2 hISJtik: Its T 

(Sr^LaJO • n[(Fe,. y Co y ) 2 0 3 ] (B^ttm) 
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(fc£U x=0.15, y = x/2n, n = 5.55 0 ) £W1"5&ift&D;&5£fc: «fc £ 7 " 

hfisesf^asufco :©7i^ hsseo 2o°a -4o°CK:*tts 4tti-h ffljn 

%m 13 {z^1- 0 ccD7^^-r hJ^Htt^ia^^tr^o Fe 3 0 4 &pft 5g«isjj[J-r £ 
fcfcfeld, 0.4-0. 65 /zm fcV^SS Br teWjl&^H^SIT 

SCl fclCt 20°C :fc £ Br # 4.4kG !K iHc # 4.5k0e T*& ^ *SBJt 
(Hk/iHc) # 95%£l^l?#)Ti^ Br, iHc Rxmj&it (Hk/iHc) fc^gbfc 



c:®S5<4l67 3i^>f h»j(D-40 o C(3^{t?)Pg#Mii^Jg (zJH) ©Sl^*gm 

fcf/Sj&fct Q fftSo pi = pc + l = 3 (pi fct 4ttI-H ffi*&±CD/l-ST>;*fiMBt 
, pc teB-Hffi££±<73^-^T>X{&$0 ®^T«£bfc£Cl3. H 13 fz^ 

tS^ ZlH=22400e #*§e>ftfco pi' ttiMl^gpi ^ff&afNrefcSo - 

40°C, pi=pc + l = 3 CD^Hi&^T, zlH *SR3JO$nSHU©A^G)lbf^^®i* 
ffiJKti (Bd,) T?&So zdH=22400e ftmuZtiZ tMttUvi' 4ttI-H ffi*6fc 
C tcfcfjfof SB-HffiSLt© D MUcKjf^^llj-rSo 

x 2dH Ettniiu©Ajft©fi£5fc?EJft (Bd,) = 3650G fc^H £WiQbl&£bfc&©I&fej£i 
(A^MoTOS) OfiS^S (Bd 2 ) iitiSt^bV^o <t^T^ [(Bd,-Bd 2 ) / 
Bd t ) xlOO (%) T5£IS«*tt£^M»flm*t5&0%-e&So 
itteffd 8 

(Sr 1 . x La,)0-n[(Fe 1 . y Co y ) 2 0 3 ] 
(fcfe'U x=0.15 N y = x/2iu n=5.85 0 ) h5&S«fc"5 fc^^ffi-^bfeW^ 
(is tt»J4 £|HMi£bT7^^ M6$ffIlfco 3®7x7^f hMS©+20 

"^atfc: «t t)ft»bfefe»fc:, 20°Cfc::fctt3 Br fct 4.4kG fcffi< N iHc fct 

4.5k0e fcHSV^ ^Bib (Hk/iHc) &76%£Sfrofco 
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ttHfc&Dx 4ttI-H tt»±t:^^S*f^H: KTf*S. pi' ^ pi" ttl&ffJgSl 
pi £¥fT&I&f&l&-C&So 0 14 id ^ fit (5, -40°C S p i=3 ®^T*MS&b& 
^[^©EpM&fi^S : AW =5600e (0 13 (DAEMitl: 25%) #*#£>nfco * 
m 13 ilfej^tz 22400e ©M^#^TOOft^bfc^CD^qJ^M^^M^b 
tzo -40°C, pi = 3 ©Ife^fc^Tx (22400e) 1fiW1iagti2>£&ft1&p 

o (22400e) <o ffifrti1ttt1&'e&mW± H' ^tcifrff j^frlt 

it5o H' ^©i&f^i^iim^ (Bd 2 ' ) = 3240G T & S 0 (22400e) £Ep 

^nT^mj© H j£©i&ft^fiBlfc?&& (Bd, ' ) =3640G &©T\ ^Rl3^Mfi^^ = 
[( 3640- 3240 )/3640) xlOO (%) = 11.0%fc:fc!K (H 13 CDM&tkt^TXZ < 

il3M14to^-rlftlfl/felgSx R=LaT->?p-DM=Co 20°CC:j3V>T 
4100G W±© Br 40000eW±© iHc t 92.3%W±CD (Hk/iHc) fc^WTS** 
l§©:7:c^>f hlHffli^ -40°C, pi^3 co^TT- , AH £$?£b<fcj: 
lOOOOe J: bV? g- b < fct 15000e £*± x $ b < fct 20000e JiUUzt" S £ 

fcA*f?5o 4~24 <£ Wl;b<fc£ 4~16 ffi©*MfrXB:* 

§3^*st^5o #$6liB£«fc5®teWL ^¥^©t4t6|qj±, /J^flj^©^#H: 

£ (biz, R =La T^oM=Co i: Zn Stf/XB: Mn £ U 20°Cfc::i3OT 4200G J£* 
±® Br i: 30000e HX±(D iHc 93.5%£Lt© (Hk/iHc) h*M-?tt§m<D7 

±IB^»JT-{i Sr^7x^-f M343l>T (R. M) g& bfc«£&gB« b£# 
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. Ba ^7^4 r Xtt (Sr s Ba) ^7 hiz^T (R, M) g$&bfci§-£ 

[SJtil;:, tt07i7-f Vm&hlt^XUk^UMti iHc (X&M^UMlJ iHc 



m± iHc (XfcfcESV^flfcfc iHc StmSI*«fi Br) fc«O^Bjt (Hk/iHc) 

#<*ft3#s©nite»x T^i^-^t^tzwffl-e&So co ^r*# 10 

JM^%*«T(± iHc £S#b<M'i>U 95 Zn <Dmu$hmifilZ& 

© Br ^(S^bo-o^nJ: D t>SEV> iHc £*r"T5CD-^ ABS m^^Z—Zm^—Z 
±<D iHc ^^boofro^ftj; t) 4>^> Br SftS^l:®^ (x73 
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1. TIB-te : 

(A 1 . I E x )0-n[(Fe 1 . y M y ) 2 0 3 ] (W^ttm) 

Mtt Co. Mrk Ni &t>* Zn 7>^&3§¥fr ^3lfc£*lfc'J>& < t& 
0.01^x^0.4, 

[x/(2.6n)]:gy^[x/(1.6n)J, RZF 
5^n^6 

uu^mmt^cD^mxumko^m^^nxm^nx^h z. t &&ffi.tT& 

2. m^commm i m^mmcD y ^ ^ vm^iz^x, mmRTum^ La, u s 

Pi\ Ce frioteZ>mi?t>m.&titz>Pt£< h& 1MX&ZZ. t%&mfr2>7 j 

3. m&(Dffimm2mtemm(D7 vm^Biz^x, ia &<&-f^tszt%m 

fBMTciUfr* Co S z. t Itmm. b-tZ7^^J M5o 

IBM^fflfr'Co h Mn &£>*/X« Ni T*& Mn S^WT S^i^C^i;!) 5 0.4 

eBM^^Ni &r>'/X&MnT-&tK Mn £^tiT £i§m^<D^fM^ 0.4 
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$k(D±^mm.(D o.i~ii s*% (t^^aip) 

11. sS^OIeHU lII~lll0Il^^)V^-fn^{Cg3«ecD7al^-r h^St-*5^Ts m 

12. aS^OfBHIg US-H HJICD^^n^^BBfg©^^^^ hMftlz&^Ts mi 
SBRtc^A 5 La T% buIBM^* 5 Co ^ fro 20°C(3^3^T 4,100G JU±©i 
m^^Br £ 4,0000e &±(D&Mtl iHc h 92.3%&±.(DMBit (Hk/iHc) h 

13. sl^©laH^ 1 MJl^V^-rti^fcIB®©^^^^ hi&Sfc&l^ bu 
IBRtc^^ La T% buHBM^^ Co h Mn Zn fro 20°Cizi5^ 
T 4,200G i>A±0)m^M^mM Br £ 3,0000e U±(DUM±i iHc h 93.5%W±CD^ 
Bib (Hk/iHc) i:Mt§^i:§Mi:t§7i7^ h^6 c 

14. TfB-HtSjft : 

(A,_A)0 • n[(Fe,. y M y ) 2 0 3 ] (H^ib^) 

U Afcfc Sr ^r>VX(± Ba ^ Ri± Y £^tf#±^7€f|t<D'J;& < t 1 
ffi"c?$>*K Mfct Cos Mils Ni St5 Zn fr £&&S¥fr e>Ml*ftfc'>& < h& lSt*fe 

0.01^x^0.4, 

[x/(2.6n)]^y^[x/(1.6n)] } &t>* 
5^n^6 
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15. m&m&mm 14 mttEWkD?*^* hb^c^t* mmR7tm& La, Nd 

, Pi\ Ce fr£fc5t¥fr£Mfcf*ifc'J>&< fcfc 1 Wr^Sil S 7 

16. lit^CDiSBIg 15 JStlB«©7x^-f H&BCiJWTx La %<&-f^t*Z. £Z 

17. si^$EHI§ 16 Ji(c|Bti6©-7 x^^f hf&Sfc&VNTx MIBRtgW La i£» 

18. si^iEfflll 14 Jf~tg 17 Il<Dl^ftfriCg3f&C7)7:i:^ hiKSt^T* 

BuiEM7cJ!i# Co m&x& z>z.h tr^y x ^ -r h mB* 

WMUtzW Co £ Mn SV/XH Ni T & !K Mn ^MtS^ii^OMl* 5 
0.4Jl^%J^±T&£clh£^h-f 6 7x^ M5o 

20. si>f<(7)iEHH 14 ji-ii 17 JicDVA-rn^^iaigo^i^-f hast^^T, 

buISMtd&j&s Ni St>VX(i Mn T"£> *K Mn ^ils^T zm^te^OD^mtf 0.4 Jg* 

21. si^cCDfgHH 14 J§~tg 20 J£<D\,^TtlfrlZ%3M(D7 YWElZ&WX^ 
MHBR^ms^>VX{iM3M7c^^«X(±7Jc^btl©>K^T^P^nTV^^ 

22. Ili^ccDiSfflSg 14 21 iIcD^-f ftfrizfBtB©? x^>f HK5K:J3^*t\ 

23. mM(Dmm^ u 22 mo^-ftifrizmmcDy h&Eiz&\,>Xs 

Wif&RfbMlk V/X fcfc m SB M ffl <D WM & if m IB R te ^ R Tf/X temMMjiM 
©^Mio 20 m?%Hk± 100 5 £ i: fc^Sfc £ "T £ 7 x ^ >f hffi 

So 

24. fi^cDfEHfg 22^ £13*^7 x^ h&5£43^-£\ afb^CD&SSflnMjB* 

ftc^Kl® 0.1-11 11% («7c5!S*i¥0 T^5^i:MJ:tl.7x7>f 
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25. m>£(D$BmWi 14 24 JlCDV^-fn^^lBigcD^x^-r hf&5k:;fc^Ts 

26. gf;&tf)$5H^ 14 Jl~it 25 ^<D^-f tiMzmm<D7 ^4 h- fi£B £ T ^ 
huIBRtc^* 5 La T% buIBM5c^^ Co TfeDx ipo 20°C tc £ t, > T 4,100G W±© 
BSSSm?&jatBr h 4,0000e IZX±(DUM±I iHc 92.3%W±©^Jt (Hk/iHc) 

27. Ii3<<DfaBtg 14 IS— 25 Jg©V>1*nfrfc:Safi©7 z7>f h fl£5 £ £ l VT s 
buIBRtcIR* 8 La T? N buIBM^** Co £: Mn Stf/Xfefc Zn T?ifc t) * fro 20 o C{z43 
l^T 4,200G JW±©^©S&fe?&£ Br £ 3,0000e J^±©{£«J iHc h 93.5%J^±© 

ft^jt (Hk/iHc) t.&m-rz>z.£&mm£-rz7^j bm&o 

28. TIB-aSiC: 

(A 1 . x R x )0-n[(Fe 1 - y M y ) 2 0 3 ] (f^J«) 
(fc£U AJ±Sr&V/XttBaT?*Dx R& Y £^£f#±M^i?l©'J>& < £ & 1 
IT**^ Mtt Co, Mn. Ni SO* Zn fr £&5S¥fr e>M«:ft£'>& < 1ST* 

0.01^x^0.4, 

[x/(2.6n)]^y^[x/(1.6n)L 
5^n^6 

29. sf^<D|5H^ 28 Jl^HB«fe©7^^^ h^5©M^73^(3^3VNT> buIBRtc^ 
O-fb^fcUTLa, Nd, Pi\ Ce fr e>fc Sift!pe>afcttxfc'J>& < £ & 1 a©&fcfcl 

30. g@3c<?)9SH$ 28 llXJifg 29 ^fcBett©:7">f HK6©S!Ut^K:i5V>T 
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31. m&cDffimw, 28 i%x.\±m 29 mizMm&y 17 << vm^cDmM^m^^x 

x Mn <b^tl£»-f £i§mi Mn 7ufft©^§a# 0.4 J^%kx±h&&Sh-r& 

32. 3i5f<©igH^ 28 mx&m 29 xi(ZHB«g©7^^-r h^e^t^^^^T 

^ mmM^mcDih^m t UT Ni -fb^J&^/Xfcfc Mn fb-£rtl£^n Mn 

33. afSfccDlBffl^ 28 Il-fg 32 II© ^ fn* £ IBiB©7 x 7 >f h^5©§!^#& 

34. m^<ommwi 28 33 Ji^-fn^gaa©?!^ h^50DM3a^^ 

c * ^ x x {5^^ © » *&#xg -e £ s> £ $*Yb ^ * mu t £ ^ £ £ ^Sfc t -f s y 

35. afAfc©l£Hm M m^tZMcD y "7 j hM5©SUg^&£;fc^Tx mt-SMcD 

'&m\\m%ffliCD±<3m mcD o.i~n m*% (a^jus**) fctsufcs^akt 

36. m$L<Dmmm 28 xi— i§ 35 mn^imfrizmmoiy x? ^ hkhoss^s 

tiSV^Tx ft^SQB«CD^ftfel&©JSfifc*« 5^n^6 O^S?Sfcf d £ ^m.£^ & 

37. THB-J&5$ : 

(A 1 .A)0-n[(Fe 1 . y M y ) 2 0 3 ] (MTit*) 
(fctz U Afcfc Sr Ba ^ Rtt Y £^tJ#±87G5lS©<J>& < £ & 1 

it*fe , Mfcfc Cox Mn N Ni RXf Zn £&Sf¥fr e>3^£*lfc'J>fc < fcfc l^T'fe 

0.01^x^0.4, 

[x/(2.6n)]^y^[x/(1.6n)] 3 RV 
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5^n^6 

38. 3f#©t&K^ 37 JM{zgB«©7^^^ h&ECgHg^&C^Tx IuIBRtc* 
©-fb-^JhUT La, Nd, Pi\ Ce £&3i¥a»£M&*iife'J>& < fcfc lff©iHbtl 

39. afjfcOtEffl^ 37 JlXtefg 38 ^Cg3<8©7 ^ ^ hM5©MM^S^^^T 

40. si^laH^ 37 JlX&H 38 JgClIBtg©? ^^-f h^5©MB7??£K::fc^T 
> Huf3M7c3&©<fb-£&li: UT Co 4t&fa£. Mn ib&foRXF / Ni rti^felfcgSfln b 
s Mn fb^*^iP"rs®-&tt Mn 7E*<Z>^&*# 0.4 ^%WJ:h^?.iht5 

41. It;&©$Bffllg 37 JlX&fg 38 Jf £EB*i©7^^ h^50M3i7a^(3*5V>T 
s tuf3M5c^©<b^h Ni fls^SV/XH: Mn Ib^fcMlU Mn fb^rtl 

42. Ii;&©iBffltg 37 Jl~^ 41 JE©^1*ftj&>fcf3«©:7 i^-Y >!&5©K2g;#?£ 
& l> T s 15 IB R te ili & T>V^ 

43. H^©l5ffl^ 37 JI~|g 42 ^©^1"ft*»fciB*J©:7 hi&5©Mjs7j& 

46 



WO 99/34376 



PCT/JP98/05970 



mmnm%m(D±<gm&<D o.i — 11 mm% m^mmm t-rzzt^WLt? 
45. m$<.<Dmmm 37 44 JicD^-rn^{3HBig©7a:^-r hiHoii^s 
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[1 9 9 9^5^ 2 6 0 (2 6. 05. 9 9 ) SBB*%jB£3 : 9rLVW*0«5BB 
4 6-5 3*S*n*.e>tlfc ;tt<Z>»*<Og6BII±aJ3E<tU (21) ] 

45. fi^CD^Biafl 37 44 JgOl ^T;ft^{CfEitO 7 a. 7 ^ h^^Mi^fe 

46. (Ji^JP) 
TIE— J&it : 

(A.JUO • n[(Fe,^) 2 0,] (Jj^Jt^) 

U AM: Sr RXf/Xte Ba Tfc 9 , R{± Y £-£tfJft±3g7c3R<Z>4>/£ < <t t> 1 
<9 La £<&T-a ti\ MIS Co Xtt Co t Zn SUVUm Mn Tfe <9 , x , y 

0.01^ x ^0. 4, 

[x/(2.6n)]^y^[x/(1.6n)], 

47. (iian) m-Rommw, 46 mi^tzmo-?^?^ hk^i^v^t, mm?^? 

h«5 O c ^-^HH^^o-fby (L i F) -Cfc«9 N JOISJI 15kV 

, M^of 0. 1 m A, BSft f— J*W& 1 m £>*M£fc Ltz EPMA J; t> =7 4 ^##f 
LfctfO La <D%\mth^%-$:A (c.p.s.) £ Lfc»£\ (c.p.s.) =0.15 

48. (ii^ra) W3ft<z>i£ffl3B 46 jsxteie 47 Jli'ta^o^^^-r hflfcffi^js^-c, 

M# Co m&-?$> 9 , 20t:(;::fcl^T 4, 100G E*±a>»®lKJfc&& Br £ 4, OOOOe U±- 
(DUmtl iHc £ 92. 3%&,±<D^mit (Hk/iHc) t?rft5r t^itt57 
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i^*3v>x, 4ki miiL ko -h mm ko e ) mm&miz.&\, , -4o°c, 

(pi) # pi^3W^-e©Rg#«JK#SfiS (ZJH) ^ i,0000e J^±Tfe 

so. (iiiq) w^oigffl^ 46 jsxfim 47 ^umoy^^j hKcfc^x, 

Mtt Co £ Zn &Tf/Xn Mn Tfe 9 , 20°C(^^o^T 4, 200G Br 
h 3,0000e J^±CD^^ iHc £ 93. S%£i±<Dfij&tt (Hk/iHc) t%^-f&Zb 

51. (igiP) fPpROfSfflig 46 gtXteJg47 mfcRMV 7 ^ 7 j hm^z^x. 

52. (il/JP) fff*(Z)$^[l^ 46 mJbmm 51 JlOV^-f^^dffiifeCT) 7^ 7^ 

53. (iifln) ti*c7>$^ia^ 46 mibrngs 51 ^o^-r^^cteft^^^^-i' mk^ 
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